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Introduction
The mass transfer phenomenon in a boiling water reactor shows a complex hydrogen diffusion. Cazares-Ramirez and Espinosa-Paredes [1] pointed out that the mass transport with diffusion and reaction can be approximately described by the following time-fractional telegraph equation: 
where C H 2 is the average concentration, a -the related with relaxation time, and D S -the effective diffusion coefficient. The fractional derivative is defined in the Caputo sense [1] :
When a = 1, eq. (1) becomes the telegraph equation, and a great error arises to describe hydrogen diffusion [1] , which occurs in a scale within 1 nm, at such a small scale all --------------* Corresponding author, e-mail: 724297269@qq.com the diffusion process must be described using a fractional model. The hydrogen diffusion plays an important role in safety of nuclear power plants, and an exact description of heat and mass transfer during hydrogen generation in the core of the boiling water reactor is of great theoretical and practical importance, so it become important to solve eq. (1) effectively to elucidate its solution properties.
There are many methods to solve time-fractional differential equations, for example, the combination of a geometric approach and method of line [2] , the radial basis function method [3] , the reproducing kernel method [4, 5] , the piecewise reproducing kernel method [6] , the variational iteration method [7] [8] [9] [10] , the homotopy perturbation method [7] [8] [9] [10] , the exp-function method [7] , and the fractional complex transform [11, 12] . A complete review on analytical methods for fractional calculus is available in [7] . This paper presents a modified reproducing kernel method (RKM) to solve eqs. (1) and (2). For simplification, we replace the C H 2 with u afterwards.
Reproducing kernel Hilbert spaces
In a space W 2
and its reproducing kernel is: 
Analytical solution and approximate solution Let:
where L:
is bounded linear operator and existent, according to [5] , the exact solution is fig. 1 . The absolute errors by traditional RKM [5] (1) and the present method h = 0.1, (2) for t = 1 are shown in fig. 2 . It is obviously shown that the present method is more accurate than traditional RKM. Figure 3 shows the absolute errors by the present method when h = 0.1 (1), 0.01 (2), and 0.001 (3) for t = 1. It is obviously shown that the more pieces are chosen, the more accuracy can be achieved. Figure 4 shows the absolute errors by the present method when h = 0.1 (1), 0.01 (2), and 0.001 (3) for x = 0.1. Table 1 shows that the numerical comparison of absolute errors of by two methods. 
Conclusion
The hydrogen diffusion in nuclear power plants can be effectively controlled by the fractional order involved in eq. (1). In the hydrogen scale, the diffusion medium must be considered as a fractal medium, and the fractional order is directly relevant to the value of the fractal dimensions [13] . In this paper, a modified RKM is employed successfully for solving a class of time-fractional telegraph equations which can describe hydrogen diffusion and reaction in boiling water reactor. The numerical results of two examples show that the modified method is more accurate and reliable than the traditional RKM. Moreover, the modified RKM is also effective for solving other partial differential equations.
